A cytochemical study on the effects of energy deprivation on autophagocytosis in Ehrlich ascites tumor cells.
The effect of energy deprivation on autophagocytosis in Ehrlich ascites tumor cells was studied using cytochemical techniques. Autophagocytosis was induced with vinblastine incubation (0.1 mM) and the cellular ATP-level was lowered with 2-deoxy-D-glucose (0.35 mM). Acid phosphatase was used as a marker for lysosomal enzymes and imidazole-buffered osmium tetroxide impregnation in order to study the effects of energy deprivation on the maturation of autophagic vacuole (AV) membranes. Control and vinblastine treated cells maintained their ATP-levels throughout the incubation period tested (120 min). 2-Deoxy-D-glucose alone and with vinblastine decreased the intracellular ATP-level significantly after only 3 min incubation. Most of the AV's in control and vinblastine treated cells contained degraded material and acid phosphatase activity. Their membranes were stained only slightly or not at all with imidazole-buffered osmium tetroxide. 2-Deoxy-D-glucose alone as well as with vinblastine induced in particular an accumulation of early stages of AV's. These vacuoles contained undegraded cytoplasmic material and no acid phosphatase activity and their membranes were stained usually partly with imidazole-buffered osmium tetroxide. The membranes of some early AV's resembled endoplasmic reticulum and still had attached ribosomes. It was concluded that the inhibition of cellular energy production used in the present study did not inhibit autophagic sequestration but retarded the maturation of AV membranes and impaired the functioning of lysosomal hydrolases.